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Abstract
The genesis and the objectives of the IFAD-NARS-ICRISAT project are presented. The
workshop served as a forum to share experiences and information on strategies used to enhance
on-farm productivity in West Africa. Presentations were made by a wide array of
representatives: national and international research institutes, research networks,
nongovernmental organizations, and the private sector.
A synthesis of panel discussions is presented on participatory on-farm approaches to
increase agricultural production and adoption of improved technologies; sustainable on-farm
seed production; sorghum and millet processing; and socioeconomic aspects. An overview of
the project and work-plans for each of the five member countries are given.
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About ICRISAT
The semi-arid tropics (SAT) encompasses parts of 48 developing countries including
most of India, parts of southeast Asia, a swathe across sub-Saharan Africa, much of
southern and eastern Africa, and parts of Latin America. Many of these countries are
among the poorest in the world. Approximately one-sixth of the world's population
lives in the SAT, which is typified by unpredictable weather, limited and erratic
rainfall, and nutrient-poor soils.
ICRISAT's mandate crops are sorghum, pearl millet, finger millet, chickpea,
pigeonpea, and groundnut; these six crops are vital to life for the ever-increasing
populations of the semi-arid tropics. ICRISAT's mission is to conduct research which
can lead to enhanced sustainable production of these crops and to improved
management of the limited natural resources of the SAT ICRISAT communicates
information on technologies as they are developed through workshops, networks,
training, library services, and publishing.
ICRISAT was established in 1972. It is one of 16 nonprofit, research and training
centers funded through the Consultative Group on International Agricultural
Research (CGIAR). The CGIAR is an informal association of approximately 50
public and private sector donors; it is co-sponsored by the Food and Agriculture
Organization of the United Nations (FAO), the United Nations Development
Programme (UNDP), the United Nations Environment Programme (UNEP), and the
World Bank.
About IFAD
IFAD, a specialized agency of the United Nations, was established as an international
financial institution in 1977 as one of the major outcomes of the 1974 World Food
Conference.
IFAD was created to mobilize resources on concessional terms for programs that
alleviate rural poverty and improve nutrition. Unlike other international financial
institutions, which have a broad range of objectives, the Fund has a very specific
mandate: to combat hunger and rural poverty in developing countries.
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Introduction
O Youm1
The objective of the IFAD-NARS-ICRISAT project is to improve the availability of
food grains, the income, and the well-being of resource-poor smallholder farmers in
the Sahel, by offering them access to:
• High-quality seed of improved sorghum and millet varieties
• Improved techniques for soil fertility management, and pest and disease control
To support the project, IFAD wil l provide ICRISAT and its collaborators with $1.5
millions over 3 years to improve by 10 to 15% sorghum and pearl millet production in
Burkina Faso, Mali and Niger. (Ghana and Nigeria were added to the project by IFAD,
especially to fund their work on sorghum processing.)
The project's goal wil l be achieved through demonstrations of improved technolo-
gies (seeds, integrated pest management technologies developed by ICRISAT and
NARS) in villages with NARS and NGOs. This wil l be followed by farmers' training
in on-farm seed production techniques. At the end of this project, a second stage
(Phase II) wil l be submitted to extend its activities to others West African countries.
Two decades of research by ICRISAT in collaboration with NARS have led to the
development of a large number of varieties and technologies, which wi l l certainly
contribute to farmers' prosperity when adopted. Now, the percentage of farmers us-
ing seeds of improved varieties developed by ICRISAT and NARS is limited
(2-10%). An increase in this percentage through the implementation of this project
wil l reduce poverty in rural areas where many poor families suffer from hunger and
malnutrition.
A technology exchange system through partnership- and farmer-participatory
based approach is necessary. Given the importance of sorghum and pearl millet in
West Africa, a very quick and successful implementation of this project wil l show to
the farmers the profits they could make from using improved varieties. Once they are
convinced of the value of using improved technologies, there wil l be a direct increase
in food production, which wi l l help overcome food insecurity and poverty in the
targeted areas of member countries.
The overall goal of this project is to fight hunger in rural areas by addressing the
main constraints to large-scale adoption of improved varieties and the lack of an effec-
tive seed multiplication and distribution system. It wil l provide opportunities to farm-
ers to establish a participatory and sustainable seed production system in the targeted
Sahelian villages, which are facing a chronic shortage of food and income.
This project has been inspired by collaborative projects jointly conducted by
ICRISAT, NARS, and NGOs in southern Africa. In fact, in that region, several variet-
ies of sorghum and pearl millet have been made available to farmers, which led to an
1. Regional Coordinator, IFAD-NARS- ICRISAT Project, BP 12404 Niamey, Niger.
increase of their production. Seed production structures started to produce seeds of
improved varieties, which led to a significant increase of new varieties of sorghum and
pearl millet for farmers. ICRISAT made similar success with legumes in India through
the LEGOFTEN project supported by IFAD.
This project is trying to reproduce such successes in West Africa. Some technolo-
gies in southern Africa, which could be reproduced in West Africa, are:
• Tillage techniques, the use of fertilizers, the efficient use of crop residues, millet-
cowpea rotation, optimal planting densities etc.
• Integrated Pest Management;
• Identification and transfer of varieties suitable for the different Sahelian regions.
ICRISAT wil l organize workshops on planning and training; it wil l produce founda-
tion seeds in collaboration with NARS and wil l supervise the implementation and
evaluation of the project. Sorghum and millet networks and NARS, in association
with NGOs and ICRISAT, wil l organize and conduct on-farm experiments. Farmers
wil l be trained in on-farm seed production through participatory approach.
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Opening Session/ d'ouverture 
Opunening Address
M Oumarou1
Dr M. Oumarou welcomed to Niger the participants from various countries and insti-
tutions. He stressed that all partners should be ready to meet the challenge raised by
the IFAD project, through an effective collaborative approach, so as to provide small-
scale farmers with sustainable solutions for improving their living conditions in the
Sahel.
Dr Oumarou highlighted the importance of both sorghum and millet in Niger,
indicating that the area under these rainfed crops has steadily increased from 2.7-
6.8% per year since 1987. Their production ranged from 1.4-2.4 million tons, repre-
senting 65-75% of energy intake of Nigeriens, and contributing 87 billion FCFA to
GDP However the crops face many biotic, abiotic and socio-economic constraints. To
overcome these problems, INRAN has adopted a new integrated approach for tech-
nology development, transfer and dissemination in association with extension agents,
NGOs, farmers' groups, and the private sector.
Dr Oumarou said that the workshop would be a useful forum to share experiences
and suggest ways by which many of the useful technologies, which are lying in the
laboratory, can be effectively transferred to farmers.
Allocution d'ouverture 
1. D i rec tor General, I N R A N , BP 429 Niamey, Niger.
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Welcome Address
K Anand Kumar1
In his welcome address, K. Anand Kumar stressed that there is no substitute to millet
and sorghum in West Africa. Decribing the project, he said that it was developed to
address the problems of rural poverty in a sustainable manner and with a large array of
partners.
As IFAD is concerned with alleviating rural poverty, and seeking an opportunity to
have a durable impact, this demand-driven project, built in partnership wi th stake-
holders, was approved for submission to IFAD. This workshop wil l serve to launch
the project.
Dr Anand Kumar announced that the national programs of Ghana and Nigeria
were added to the project based on IFAD recommendation.
Allocution de bienvenue 
1. ICRISAT Representative, ICRISAT, BP 12404 Niamey, Niger.
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Welcome Address
D Wholey1
Dr D Wholey indicated that the workshop was very important to IFAD and acknowl-
edged ICRISAT's contribution to this event. Describing IFAD, he said that it is a 
specialized UN agency that was created 21 years ago to boost production in rural
areas, with the rural poor and women as the main target. It has on-going operations in
more than 80 countries.
The funding for this project comes from a particular "window", namely that of
"technical assistance grants program". At the moment, lots of Scandinavian and other
European countries, as well as Japan, Canada, and US have come into the IFAD
Board, its composition has changed over the years. Since this is the first time that
IFAD is financing sorghum and millet, everyone on the Board has been supportive and
there are good reasons to be optimistic for its approval of the project.
The money to be spent under this 3-year project wil l be used for implementation
of research by NARS under guidance by ICRISAT. The project should have a Steering
Committee with big NARS participation, plus IFAD and ICRISAT, and should hold
two meetings over the 3 years; a workshop should be planned at the end of the
project, after the final year. Funding of a second phase by IFAD is unlikely, but it can 
assist by approaching other donors to finance such a second phase.
Discours de bienvenue 
1. Agronomy Advisor, IFAD, Via De l Serafico, 107, Rome, Italy.
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Objectives of the Workshop and Overview of
the Project
O Youm1
Objectifs de l'atelier et vision globale du Projet 
1. Regional Coordinator, I FAD-NARS- ICR ISAT Project, ICRISAX BP 12404 Niamey, Niger.
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O Youm stated that this project was developed to improve food supply, rural income,
and the well-being of smallholder farmers of the Sahel by helping farmers to gain
access to:
• High-quality seeds of improved varieties of sorghum and millet, and
• Improved soil management techniques, and integrated pest and disease manage-
ment.
He gave an overview of the project including objectives, activities, and expected
outputs, with milestones. The Terms of Reference of the country work-planning
groups were presented.
Discussion
At the end of the session, questions were raised about the limits of the project, such
as why only five countries were included and if others could be added to the list.
In his reply, O Youm said that in its first version, the project encompassed 6 coun-
tries (including Senegal) and groundnut. Senegal was withdrawn along with ground-
nut, and only 3 countries and 2 crops were left. Then Ghana and Nigeria were added
for specific reasons.
D. Wholey indicated that IFAD was recently approached by CFC and U N I D O to
co-finance a project on malting involving Ghana and Nigeria. Since IFAD was keen to
fund the ICRISAT project, it added these two countries in the project. He said that
the project activities should be planned by partners so as to be useful not only to host
country, but also to neighbors.
Another concern was about complementarity between this project and sorghum
and millet networks, which are also coordinated by ICRISAT. O Youm indicated that
one of the objectives of the TORs of the working groups was to review all institutions
working in the various countries on the same topic, so as to avoid duplications.
Discussion
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Strategies to Enhance On-Farm
Productivity and Income through Adoption
of Improved Technologies/
champs paysans et le revenu en adoptant 
des technologies 
Mise au point et transfert de technologies 
base de mil et de sorgho: de 
I'lNRAN au Niger 
The research and development efforts at INRAN are mostly focused on developing
and promoting the adoption of promising varieties. The lack of a reliable and efficient
seed multiplication agency constitutes the major constraint to the transfer of these
technologies/promising varieties.
Any positive action made by scientists would be fruitless if there is no reliable and
sustainable mechanism of transferring these technologies. Therefore, research sta-
tions and support units should play an active role in strengthening collaborative activi-
ties between research institutes and extension agencies so that technologies can be
transferred to end users. The major objectives pursued by INRAN are to:
• Ensure that each research station and each support unit serve as a vehicle through
which technologies are transferred to farmers;
• Develop a permanent network of partners through which new varieties are pro-
posed to extension and transferred through a sustainable seed production scheme.
Many cultivars have been transferred to farmers. The millet cultivars include HKP, 
Moro P 1, Souna 111; and the sorghum cultivars include IRAT 204, Mota Maradi,
Nad 1, Nad 3, and Sepon 82. A pilot unit was set up for improved millet and sorghum
products.
Generation and Transfer of Millet- and
Sorghum-Based Technologies: INRAN's
Experience in Niger
M Oumarou1,I Kapran1, and B Kanfideni1
1. I N R A N , BP 429 Niamey, Niger.
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Strategic Options for Generating and
Transferring Technologies: lER's Experience
in Mali
B and A Coulibaly1
IER has adopted the following new research strategy:
• Development of a long-term plan and the decentralization of research programs;
• Creation of end users (research result users) commissions to promote direct con-
tact with partners;
• Development of participatory research;
• Institutionalization of periodic impact studies (every 3 years).
For millet and sorghum research programs, the quantified objectives as stated in
the strategic plan are to:
• Improve and stabilize the production of traditional crops and intercropping in the
central and northern parts of Mali (so that average yield must shift from 735 to 825
kg ha-1);
• Intensify the production of millet in the southern zones, by increasing the yield per
unit area (from 930 to 1200 kg ha-1).
Five projects for sorghum and millet were identified to achieve the above objec-
tives:
• Development of technologies to restore and improve soil fertility;
• Development of high-yielding adapted varieties for the Sahelian, Sudanian and
Guinean zones;
• Development of IPM and I D M technologies;
• Development of Striga control techniques;
• Development of crop modeling and GIS.
Some sorghum varieties such as CE 151, CSM 63E, Segetana and millet varieties
Toroniou CI and HKP are in farmers' fields.
1 . I E R , B P 258 Bamako, Mal i .
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Options de mise au point et de 
transfert de technologies: de I'lER 
au Mali 
18
The national agricultural extension service (PNVA) is a technology transfer support
system, which mainly uses the training, and visit approach. This system is an institu-
tion structured at all levels, each level (national, regional and local) having a specific
calendar of scheduled activities.
The technology transfer method is based on the principle of workshops where
researchers train specialized agricultural technicians. These technicians, in turn, train
extension agents during 15 days at village level. The main technologies that are dis-
seminated to support improved production and productivity of sorghum and millet
are: organic manure, seed treatment, use of certified seed, cultural practices.
For soil fertility management, the technologies are improved cropping systems (in-
tercropping such as cereal / legumes), crop rotation, acacia cultivation to enrich the
soil, and prevention of soil erosion (contour bunds).
1. Regional Coordinator, PNVA, BP 120 Segou, Ma l i .
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Programme national de vulgarisation agricole 
dans le cadre de de la 
production du mil,sorgho, 
du PNVA au Mali 
National Agricultural Extension Program for
Improving Millet, Sorghum, and Cowpea
Production: PNVA's Experience in Mali
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The Institute for Agricultural Research (IAR), Samaru has the mandate to conduct
research on the genetic improvement and development of production and utilization
of sorghum, maize, groundnut and cotton in northwestern Nigeria. Despite the ef-
forts made by IAR and the extension units for several years, the adoption of improved
and promising technologies is low and it has been difficult to bridge the gaps between
the research stations and farmers' fields.
IAR has been involved in both researcher- and farmer-managed on-farm work. This
work involves collaboration with various networks such as sorghum, maize, millet,
and farming systems networks; the characterization of production systems (successful
examples of sorghum varieties ICSV 111 and ICSV 400); and the eco-regional ap-
proach. Some of the achievements include the promotion of farmer-participatory re-
search and adaptation of legume crops in new areas. Obtaining labor data, high cost of
research and difficulty in publishing results are some of the problems encountered by
IAR.
1. IAR, Samaru, PMB 1044, ABU, Zaria, Nigeria
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Review of Strategies to Enhance On-Farm
Productivity and Adoption of Improved
Technologies: lAR's Experience in Nigeria
A O Ogungbile1
Une revue des pour accroftre la 
et /'adoption des innovations en 
milieu del'IAR au Nigeria 
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West and Central Africa Millet Research
Network: ROCAFREMI's Experience in Member
Countries
Ouest et Centre Africain de Recherche 
sur le Mil: du ROCAFREMI dans 
les pays membres 
1. R O C A F R E M I , ICRISAT, BP 12404 Niamey, Niger.
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B Ouendeba1
The global objective of the millet network is to improve the performance of the millet
crop production in 14 member countries through:
• The development of millet based cropping systems,
• The identification and production of seeds of adapted and productive cultivars,
and
• The development of improved food processing techniques.
The network projects include:
• Improvement of millet-based production systems;
• Integrated management of major pests and diseases of millet with the participation
of farmers;
• Breeding of improved varieties and seed production wi th the active participation of
farmers
• Improvement of millet-based food processing technologies
USAID and ROCAFREMI have jointly created an effective emergency production
and dissemination system of improved seed in Niger. Also, the network has suc-
ceeded in creating the FORUMIL, which is a forum and exchange mechanism among
farmers, development partners, and researchers.
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West and Central Africa Sorghum Research
Network: ROCARS Experience in Member
Countries
K A Elemo1
The objectives of the West and Central Africa Sorghum Research Network
(ROCARS) are to:
• Improve sorghum production and productivity in its member countries;
• Promote market driven development opportunities for sorghum (diversification of
utilization);
• Initiate partnership development with relevant stakeholders;
• Increase institutional and human resource capacity
The research themes include:
• Verification and transfer of improved technologies for enhanced sorghum produc-
tion;
• Development of improved and suitable technologies for disease and pest control;
• Diversification of sorghum utilization
Some of the promising sorghum technologies that have been tested and transferred
to end users include: ICSV 111, NRL 3, KLM 3, CWS, NAD- I , N'Tenimissa, BF 88-
2/3/-3, Blanc de Karimana, Sorvato I, ICSV 400, SK 5912.
Ouest et Centre Africain de Recherche 
sur le Sorgho: du ROCARS dans 
les pays membres 
1. ROCARS/ IAR, Samam, PMB 1044, A B U , Zaria, Nigeria.
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Discussion
The discussions centered on the presentations made by the representatives of
INRAN, Niger and ROCAFREMI.
The following questions were raised:
• What are the strategies adopted by INRAN and ROCAFREMI to ensure that good
quality seeds are readily available in farmers' fields?
• Although the emergency seed scheme described by ROCAFREMI is commend-
able, what mechanism is used to rejuvenate the seeds?
• What is the nature of farmers' involvement in the on-farm trials?
• What is the impact of these on-farm trials?
• How are the NGOs involved in these on-farm trials?
• In Niger, is it likely that farmers wil l abandon rainy season crops such as sorghum
and millet to take up irrigated crops with higher cash value?
Answers
• Good quality seeds are readily available in farmers' fields; both farmers' associa-
tion and individual farmers are involved in seed production. INRAN prefers to use
mainly organized groups of producers to ensure that seed production is closely
monitored and seeds of good quality are produced.
• Farmers who are aware of the value of good quality seeds sell their grains at a lower
price to purchase good quality seeds. They know the potential yield of these im-
proved seeds.
• Seeds are not given free of charge to farmers. They have to pay for these seeds
later.
• To ensure that seeds are continuously rejuvenated, farmers or seed producers have
to be trained. Some farmers produce these seeds in the seed production centers.
• On-farm tests/trials, in which farmers are actively involved, are always preceded
by diagnostic surveys from which research and development needs are identified.
• There are cases of real impact of these on-farm tests. For example the improved
millet variety HKP is often used as a check because it is well adapted to some parts
of Mali.
• NGOs are directly involved in these on-farm trials by collaborating in the conduct
of the tests.
• Considering that sorghum and millet constitute the major staple food for people in
the region, it is unlikely that these crops wil l be replaced entirely by irrigated, cash
crops.
27
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1. Winrock Internat ional, BP E 457 Bamako, Ma l i .
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Winrock International, a non-governmental organization works on five programs:
• Agriculture;
• Humane resources and leadership development;
• Natural resources management;
• Renewable energies;
• Creation of jobs in rural areas.
Created in 1985 in USA, Winrock works in Mali since 1994 on three development
programs. The first program deals essentially with technology transfer in rural areas
through the development of individual and institutional capacities in collaboration
with NGOs, development agencies, and research institutions. Activities are mainly
based on training of extension agents and on-farm demonstration.
The second program is related to African women leadership development in agri-
culture and environment for better integration of needs of women.
The third program works towards increasing the number of women in research
institutions.
Winrock International: Experience in Mali
K Sacko1
1. Winrock International, BP 15300 Dakar, Senegal.
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de Winrock International au 
Winrock International focuses on socio-economic conditions and practices of 500,000
small-scale farmers in five countries including Senegal. It intervenes through the
OFPEP program, which has considerably improved the agricultural production level
in farmers' fields using a participatory approach to transfer appropriate technologies.
The project activities include:
• Improved seeds (utilization and production);
• Organic and mineral fertilizer application;
• Soil erosion control;
• Weed control;
• Control of salt and iron toxicity;
• Construction of small dikes.
Many women are involved in these activities to improve agricultural productivity
and family incomes.
Results are sustainable, institutional, economical, organizational, and social. They
have contributed to restore or improve soil fertility and increase improved seed qual-
ity and supply.
In Senegal, the project has worked with many institutions: the American Peace
Corps, World Vision, Christian Children's Funds, ASELFAE etc.
Winrock International: Experience in Senegal
A Diouf1
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1. Care-Niger, BP 143 Maradi , Niger.
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The objective of Care-Niger project is to alleviate constraints to the development of
social and economic welfare of rural communities. Its vision is to initiate and imple-
ment programs that are directly linked to population needs. For this, Care carried out
surveys to collect socio-economic data on rural households and their adaptation strat-
egies.
From that survey, three categories were identified:
• Very vulnerable (type C),
• Vulnerable (type B),
• Average vulnerable (type A).
In surveyed areas, the majority of the households in most villages fall in the very
vulnerable category (more than 50 %) and vulnerable (30 %). Based on this survey,
Care-Niger integrated this vulnerability concept in its approaches. When planning and
implementing its program, Care considers the following key questions:
• Which type of households should be focused on?
• What are the exigencies in terms of time and labor?
• What is the cost of household labor?
• How can the participation of the most vulnerable groups be increased?
Care International: Experience in Niger
D Middah and O Tankari1
du Care International au Niger
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1. Voisins Mondiaux, BP 210 Segou, Mal i .
2. C R U , c/o CRRA de Niono, BP 12, Mal i .
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de Voisins Mondiaux et de la 
Commission des Utilisateurs des 
de la Recherche 
Voisins Mondiaux started in Mali 1992 as an agency for training and assisting farmers'
associations and village development committees (CDV). The program has suc-
ceeded in the creation and institutionalization of a self-funding rural project of Sanado
(Baraoueli county, Segou region) in 1986 and that of Timissa (San county, Segou
region) in 1988.
The community development program consists of food security, natural resources
management, health, organization and management of community wealth. Many pro-
duction technologies have been tested and transferred to farmers.
Voisins Mondiaux works jointly with farmers' associations and CRU - the Regional
Commission of End-Users, created by the Voisins Mondiaux. The objectives of CRU
are essentially: to reinforce farmers' involvement in the research process to:
• Target more effectively research programs to users' needs,
• Assist researchers in understanding agricultural production constraints.
Voisins Mondiaux and CRU: Experience in Mali
T and B.
The global objectives of the farmers' cooperative of Konni and Djiratawa are to assist
farmers to produce the amount of sorghum seed they require for themselves.
To achieve this objective, seed multiplication plots were installed in many sites at
Konni and Djiratawa. The dissemination and the transfer of seeds of improved variet-
ies are done through on-farm tests in order to enable farmers make their own choices.
Prior to the rainy season, INRAN scientists train the project agents in hybrid seed
production techniques. Al l the produce is bought by the cooperative at the local mar-
ket price, plus a premium.
The announcement of seed availability is done through regional radios, public an-
nouncements, or during meetings. Efforts have been undertaken to make the system
viable and sustainable.
However, the project faces such constraints as the availability of good foundation
seed, the low recovery of loan, and poor dissemination.
1. O N A H A , BP 54 Konni, Nigeria.
2. O N A H A , BP 120 Maradi , Nigeria.
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des producteurs 
des ONAHA 
Producers'
in Nigeria
Cooperative of ONAHA: Experience
A Keita1, O Madougou1,, L. Dogo2, and L. Bajini2
Sasakawa-Global 2000: Experience in Mali
S Camara1
Sasakawa-Global 2000 is an N G O working essentially on the transfer of agricultural
research results to the end-users. As part of this objective, it focuses on the intensifi-
cation of cereal production in Mali. Its extension strategy is mainly based on on-farm
test plots that measure 5000 m2.
Over 1000 farmers have participated in on-farm tests of millet and sorghum in
three regions of Mali (Mopti, Segou and Koulikoro). Results have shown that the
millet variety Guefoue obtained the highest grain yield with 1440 kg ha-1.
Also the comparison between the treatment plot and the check plot revealed that
improved cultivars had responded better to the improved cultural technologies than
the local cultivars used in farmers' plots. The seed treatment with Apron Plus® was
very efficient. Only an average of 8% incidence of downy mildew was observed in
treated plots, while untreated plots had 34%. Millet and cowpea intercropping of-
fered an optimal cereal yield and a significant bonus from the legume crop.
de Sasakawa Global 2000 au Mali 
1. Sasakawa-Global 2000, BP E 3541 Niger, Ma l i .
36
1. ICRISAT, Kano, PMB 3 4 9 1 , Nigeria.
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Transfert de technologies en milieu 
de I'ICRISAT au Nigeria 
Many crop production technologies have been developed through ICRISAT multilat-
eral research activities in the Sudanian zone of Nigeria. On-farm technology transfer
activities include:
• On-farm validation of technologies;
• Enhancement of capacity in seed production;
• Farmers' participatory breeding;
• Crop-livestock technologies validation.
The execution of these activities required collaboration with partners such as
NARS, ICRISAT, IITA, ILRI, IAR, KNARDA, SG 2000, IFAD, and farmers. The
following are some of the promising sorghum and millet technologies that have been
tested and transferred to end-users: pearl millet (BG 8735, SOSAT-C 88, ICMV-IS
89305) and sorghum (ICVS 111, ICVS 400, ICSH 89002 NG).
Joint partnership with farmers (whose needs must be considered while planning
on-farm tests), and joint monitoring with NARS and farmers are essential to ensure
successful transfer.
On-Farm Technology Transfer: Experience of
ICRISAT-Nigeria
S C Gupta1
Participation des paysans dans la production 
du sorgho pour le maltage: de 
Guinness au Nigeria 
1. G N P L C , PMB 21071 Lagos, Nigeria.
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In 1988, the Federal Government of Nigeria banned the import of grains, including
barley and malted barley. GNPLC, like other companies in the brewery sub-sector,
had to source raw materials locally.
As a result of close collaboration with the ICRISAT program in Kano, Nigeria,
GNPLC identified ICSV 400 as a variety whose characteristics were suitable for
malting and as adjunct in the brewing process. The demand for ICSV 400 by GNPLC
is increasing again and the outgrower scheme wil l be reinforced during the 1999/2000
and beyond.
While the outgrower scheme is desirable and very beneficial to both GNPLC and
the farmers, there are several constraints that should be kept in mind by any other
organization that may wish to use the scheme. Some of those constraints were:
• Logistics of grain collection from the farmers;
• Input supply;
• Poor seed germination;
• Severe head bug damage;
• Competition with maize.
Farmers' Participation in the Production of
Sorghum for Malting: Experience of Guinness
Nigeria (GNPLC)
S A Bello1
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1. PASP II / G T Z , BP 10814 Niamey, Niger.
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du Project Agro-Sylvo-Pastoral de 
PASP ll/GTZ au Niger 
The Agro-Sylvo-Pastoral project works on the following activities:
• Integrated land development (agriculture, livestock and forestry), in collaboration
with village stakeholders;
• Mobilization of teaching resources for training and extension in order to set up a 
local extension system;
• Identification of agricultural livestock and forestry input suppliers in conjunction
with village farmers in order to set up farmers' self-supply system of agricultural
inputs;
• Construction of the village hydraulic infrastructure with an improved maintenance
unit;
• Promotion of off-season cropping under irrigation.
The project provides assistance in seed, chemical, fertilizers, and agricultural
equipment.
Agro-Sylvo-Pastoral Project: PASP II /GTZ
Experience in Niger
S Laouali1
1. D F P V - A G R H Y M E T , BP 12625 Niamey, Niger
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Recherche multidisciplinaire sur les cultures 
de mil et de de DFPV-
AGHRYMETau Niger 
The training department of plant protection is an institution of the AGRHYMET
center. Its objective is to develop expertise in food security and natural resource man-
agement through the training of qualified staff and the dissemination of scientific and
technical information on plant protection. Particular emphasis is given to on-farm
integrated pest management.
The multidisciplinary research activities are essentially on-station verification of
results of basic and strategic research to develop efficient pest control techniques in
farmers' fields. Expected results of this multidisciplinary research are:
• A detailed knowledge (socio-economic, agronomic, crop protection, etc.) of the
multidisciplinary research sites;
• Adoption of multidisciplinary approach in teaching different disciplines of plant
protection;
• Generation of adapted and less expensive technical solutions to crop protection.
Multidisciplinary Research Program on Millet
and Cowpea: Experience of DFPV-AGRHYMET
in Niger
H Djibo1
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'Woman-Youth-Environment-Health'NGO:
Experience in Niger
Abdou Aissa1
The global objective of 'Woman-Youth-Environment-Health' NGO is to improve the
well-being of people through participatory approach, based on the initiative of the
community.
The specific objectives are related to development activities, the stabilization of
key sectors namely environment and health; the promotion of civic environmental
education; youth involvement; women and youth awareness on desertification prob-
lems. The N G O intervenes in four domains:
• Woman and child promotion;
• Protection of the environment
• Rural and peri-urban health promotion;
• Assistance to youth education and adult literacy.
Since the beginning of the project, many contacts and meeting have been organized
to learn from experiences of key national and international partners.
de I'ONG 'Femme - Jeunesse -
En vironnement - au Niger 
1. Woman-Youth-Environment-Health N G O , BP 10271 Niamey, Niger.
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Participatory Approaches: Experience of
ICRISAT-Mali
A Ratnadass1, H F W Rattunde2, and E Weltzien-Rattunde2
Many on-farm studies and tests have been jointly conducted by ICRISAT, IER, IPR
and CIRAD scientists in conjunction with national development agencies in Mali in
the areas of breeding, agronomy, Striga, and insect pest management.
The objectives of these tests were to determine the acceptability of the technologi-
cal packages (varieties, fertilizers, cropping systems, insect control techniques) under
farmer's growing conditions. On-farm testing of sorghum varieties revealed that:
• It is important to offer farmers a wide range of variety types;
• Farmers' evaluation of new varieties needs to be open to the fullest range of traits
and requirements;
• More rigorous follow-up of these tests and strengthening of linkages between re-
search and development agents are essential.
It was found that a control technique that can simultaneously improve soil fertility
and suppress the development of Striga would most appeal to farmers. Also, the
effectiveness of the herbicide 2,4 D in controlling Striga was shown.
Technology transfer to increase farmers' knowledge about cropping systems, biol-
ogy, and control of Striga and insect pests needs close cooperation with NARS and
NGOs.
des approches participatives de 
I'ICRISAT- Mali 
1.
2.
CIRAD/ ICRISAT, BP 320 Bamako, Mal i .
ICRISAT, BP 320 Bamako, Ma l i .
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Critical Overview of the On-Farm Research at
ICRISAT
A Bationo1, K Anand Kumar1, O Youm1, and J Ndjeunga1
The main characteristic of West Africa is the very poor, fragile natural resources that
results in "over population" even at very low population densities. Over the three
decades population growth in the semi-arid tropics of West Africa has increased from
2.7 to 3.1 % between 1965 and 1990, while per capita food production has declined
to the extent that, today, one in four is food insecure.
A review of agricultural research concluded that there are several promising tech-
nologies, but very few of these have reached the small-scale farmer. It is recognized
that most of the technologies developed on-station are not built on:
• Indigenous practices;
• Local socioeconomic realities;
• Farmers' priorities and perceptions;
• Enabling institutional and policy environment.
Therefore, on-farm research, should involve researchers, farmers, extension
agents, non-governmental organizations, policy makers, private sector in the design,
implementation, evaluation, and dissemination stages. The specific activities of the
on-farm research are to:
• Identify traditional technologies, farmers' resources endowment and constraints
limiting investment on improved technologies;
• Identify farmers' management practices affecting the good performance of differ-
ent technologies proposed and tested;
• Assess farmers' perception of the different technologies proposed;
• Assess ex-ante and ex-post best-bet technologies;
• Identify the constraints to adoption-limiting investments in improved technologies
and means to alleviate them.
In conclusion, there is an urgent need to translate, adapt or refine on-station find-
ings in farmers' fields. Because research is expensive, it is more than appropriate to
generalize the benchmark sites results over a wide range of agro-ecological zones with
the use of simulation models, Decision Support System and GIS. Research should
focus on:
• The development of socioeconomic and policy options;
• The promotion of best-bet technologies through partnership with NARS, NGOs,
and farmers and through increased awareness of policy makers.
1. ICRISAT BP 12404 Niamey, Niger.
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Revue critique des de recherche de 
I'ICRISAT en milieu 
48
1. Purdue Univers i tv / INTSORMII . . , West Lafayette, IN 47906, USA.
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des intrants et produits agricoles, et 
introduction de technologies a base de 
sorgho et de mil 
The introduction of new technology involves more than just developing the technol-
ogy and getting it onto farmers' fields. A series of things need to happen in public
policy, input and product market development for technological change to be rapidly
introduced.
First governments need to recognize that farmers need to have a profitable envi-
ronment. So a movement away from the predominant concern with maintaining low
urban food prices is a necessary public policy innovation. The secondary effect is that
devaluation will increase the prices of imported cereals. In countries where the gov-
ernment does not panic and intervene, increases in the cereals prices will offset ulti-
mately the fertilizer price increases and make it more profitable to use fertilizers.
Farmers do have liquidity; the question is just whether farmers want to use it for
new technologies. To change this, farm-level demonstrations are necessary.
About product markets, with the new high quality white sorghums it will be very
important to maintain their food quality through the marketing chains until they
reach the consumer. Sorghum and millet should be thought of like popcorn. If the rate
of popping is high, then all benefit and there should be premium payments to all in the
marketing chain.
Input and Output Markets and the Introduction
of Sorghum-Millet Technologies
J Sanders1
60
1. ICRISAT, BP 320 Bamako, Mal i .
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Augmentation de Vimpact des technologies 
de gestion de cultures et de ressources 
naturelles
Sorghum and millet are not declining crops in sub-Saharan regions but yields and per
capita output have stagnated. The major constraints affecting these crops' potential
developments include:
• The failure to overcome the primary technical constraints in the semi-arid tropics,
low soil fertility and water availability,
• Governments' failure to support the use of cash inputs with conducive policy, es-
pecially inorganic fertilizer
• Poorly functioning markets that make intensified cereal production unprofitable.
The strategic policy research areas must focus on determinants including new tech-
nologies of welfare of women and children and the structure of present and future
demand for ICRISAT crops. Finally, an important aspect is NARS policy research/
analysis capacity.
Increasing the Impact of Crop and Natural
Resource Management Technologies in
sub-Saharan Regions
B Shapiro1
Panel Discussions/Discussions en groupe
55
Groupe I: Approches participative pour /'augmenta-
tion des rendements en milieu et 
/'adoption des technologies nouvelles 
(agronomiques IPM) 
Panel I: Participatory On-Farm Approaches to
Increase Productivity and Enhance the
Adoption of Improved Technologies
(Agronomy, Varieties, IPM)
The panelists' presentations focused on:
• experiences with on-farm participatory research:
• Tools used on interacting in on-farm participatory research;
• Some critical considerations for participatory approach.
Overall, panelists and members of the audience recognized the importance of on-
farm participatory approaches to accelerate the adoption of innovations and thus in-
crease on-farm productivity.
On-farm participatory research approach involves validation of diagnosis and ac-
countability of farmers' knowledge. It requires a multidisciplinary research team and
approach involving all stakeholders with the farmers at the center of the decisions.
Because of the complexity of farmers' problems and the diversity of the biophysi-
cal and socio-economic environment, on-farm participatory approaches require a ho-
listic approach at the village-level land use or watershed units.
No standard on-farm approach could be recommended. Approaches are often con-
tingent upon the socio-economic environment, the farmers' constraints, the institu-
tional and the policy environment.
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Panel II: Mechanisms to Sustain On-Farm Seed
Production
Comments and discussions were essentially centered on mechanisms of on-farm seed
production, stakeholders' capacity to produce good quality seed, and ways to ensure a 
sustainable seed production system. The key points raised were:
• Strengthening national research seed production system;
• Training extension agents and farmers in on-farm seed production techniques;
• Establishing a sustainable scheme for good quality seed distribution;
• Creating farmers' associations for production and management of seed stock
(farmers' associations, village seed committees, seed banks);
• Redefining research and development agencies' roles;
• Tapping the synergy among mechanisms in the seed sector;
• Establishing seed production regulatory rules;
• Maintaining a favorable political and economical environment for marketing.
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Panel III. Sorghum and Millet Processing
Discussions were essentially focused on sorghum and millet processing and uses in the
sub-region. It was agreed that processing aspects must be included in the research
projects. A survey in several countries in the region has shown that the consumption
of unprocessed grain ranges from 10 to 51 billion FCFA depending on the country
while that of the processed grain ranges from 0.5 to 4 billion FCFA.
Diversifying the use of these crops adds value to their products and by-products
(e.g., ROCARS and GAM). In Nigeria, Guinness and ICRISAT have identified ICSV
400 as the most suitable sorghum variety in brewing. The demand for this variety is
increasing. A machine to take out impurities from the grains has been developed and
proposed for testing and validation by food processors in the sub-region.
Food technologists are aware of the increasing demand for processed products,
especially in urban areas where women go out for office work and processing at home
is difficult. Therefore, breeders must work for consumers, processors, and growers.
Donors should play a key role in convincing policy makers to create favorable po-
litical and economical environments. An example of this is the Nigeria government's
ban on import of malted barley in favor of the local sorghum ICSV 400, which is well
suited for brewing.
Groupe III. Les aspects de la transformation 
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Panel IV. Socio-Economics Aspects Related to Input
and Output Availabilities
Discussions were focused on the presentations made by Sanders and Shapiro on input
and output market potential and improvement of the impact of natural resource man-
agement techniques.
It was recommended that technologies must be used following an integrated ap-
proach. Non-adoption of technologies should not be linked to the lack of loans or
government involvement; the problem is the lack of reliable technologies.
About the availability of input and output on the market, it important to know who
is in charge of input distribution. Credit is necessary to some extent. The solution to
credit problem is to create rural banking.
However, credit is not the only solution. Economists must help decision-makers to
identify favorable policies.
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Country Workplans/Plans de travail par pays 
Objective Activity Expected output
1. Assist farmers to Identify high-yielding varieties High-yielding varieties
produce seeds of from on-farm trials; identified.
improved millet and Train farmers associations in Farmers' associations formed.
sorghum varieties using improved seed production; Sustainable seed systems
a participatory Develop and test sustainable identified.
approach. systems for improved seed
production and transfer.
Improved seed available.
2. Identify factors Household socio-economic Better understanding of socio-
influencing the characterization in villages; economic constraints.
adoption of technical Develop economic options to Options developed.
innovations. alleviate production constraints.
3. Develop Review existing technologies; Technology inventory made.
technologies for Test and adopt promising Promising technologies tested
sustainable production technologies on-farm. and adopted.
system management
through participatory
method.
4. Improve the value of Short-term training for farmers Trained farmers and
millet and sorghum and private processors; long-term processors.
through food training for university students; Processing technologies
technology. Develop, test, and adapt to local developed, and adapted.
conditions millet and sorghum
food technologies in conjunction
with the private sector
Promote sorghum and millet food
products.
Processed products accepted.
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Burkina Faso
Partners:
Sites:
INERA, IRSAT, DVA, ADRK, FIAB, FNGN, ROCARS, ROCAFREMI,
INTSORMIL.
Zones lying between 300 and 800 mm rainfall per year (central-north,
center, north, Sahel, east, and central-east).
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Burkina Faso 
Objective Activity Expected output
1. Define the production
systems of the target areas.
Participatory rural appraisals. Socio-economic data
obtained.
Stakeholders
identified.
2. Define the role of the various
stakeholders.
Stakeholders' workshop. 3-year workplan
drawn.
3. To assess the structure and
performance of markets for
sorghum and millet.
Informal and formal survey. Postharvest and
marketing defined.
4. Identify constraints limiting
investment in sorghum and
millet processing.
Survey. Constraints
documented.
5. Identify and list existing
processing technologies and
equipment.
Survey. Processing
technologies and
equipment
documented.
6. Multiply and distribute seeds
of identified sorghum and millet
varieties to farmers
Participatory / community seed
production.
Seed production and
distribution
increased.
7. Characterize existing verities
for specific end users
Analytical tests for brewing
qualities, weaning foods,
composite flour, beverages and
feed.
Suitability of
varieties for users
determined.
8. Improve quality of traditional
products through process
control using the HACCP.
Observations and analysis of the
processing techniques in each
unit operation
Product quality
improved.
9. Alleviate drudgery and
increase production capacities of
traditional sorghum and millet
processors.
Development of prototypes of
equipment by technologists in
consultation with processors.
Equipment
developed.
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Ghana
Partners:
Sites:
SARI, FRI, ARI, Ghana Seed Industry, Farmers, Rural Malt and Pito
producers, NGOs (World Vision, Action Aid, SG 2000), Ministry of
Food and Agriculture, ICRISAT, ROCAFREMI, ROCARS,
INTSORMIL.
Sudanian and Sahelian zones.
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Ghana
10. Develop and validate new Diversification of sorghum and Small-scale
products millet based products. processors
Assessment of consumer introduced.
acceptability of new products. New products
Demonstration and introduced in the
advertisement of varieties, market.
processing technologies and Increased awareness.
products. Increased adoption.
11. Update knowledge of the Training of farmers / seed Seed production
various stakeholders. production extension agents, techniques acquired.
processors; Training at M.Sc and Processing
Ph.D. levels methodologies
standardized.
12. Determine the economics of Conduct feasibility studies. Profitability in
the new products and processing
methodologies determined.
13. Compile results of the Conduct project workshops. Project results
project. written.
14. Determine change in Impact assessment studies (ex- Project impact
productivity of sorghum and ante) . determined.
millet.
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Objective Activity Expected output
1. Increase Assess the structure and Market information
demand for performance of market for produced documented.
sorghum and sorghum and millet; Information on constraints
millet through
added value.
Identify and document compiled.
constraints limiting investment Technology inventory made.
in food processing; Quality seeds increasingly
Identify and document existing available.
processing technologies and Suitability of varieties
equipment; determined.
Multiply seeds and identify Improved processing
sorghum and millet varieties;
Characterize existing
varieties/germplasm for specific
end uses (brewing foods
composite flour, feeds);
Develop and adapt existing
processing equipment;
Improve traditional products
through process control;
Develop and validate new
products;
Workshop, training, impact
assessment etc.
equipment
developed/adapted.
Product quality improved.
New products available.
Consumer acceptability
assessed.
Increased
awareness/adoption.
Workplans made.
Processing methodologies
standardized.
Profitability in processing
assessed.
Benchmark site typology
reported.
Impact assessment done.
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Nigeria
Partners:
Sites:
Farmers, IAR, ABU, LCRI, NGOs, ADPs, Private seed companies, Na-
tional Seed Service, Processors, Industrial malting companies, brewer-
ies (Guinness Nigeria), ICRISAT, ROCAFREMI, ROCARS,
INTSORMIL.
Nigeria.
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Nigeria
Partenaires:
Sites:
Paysans, IAR, LCRI, NGOs, ADPs, Companies de Production 
de Sentences, Service Semencier National, Transformateurs', companies 
industrielles de maltage, brasseries, ICRISAT, ROCAFREMI, 
ROCARS, INTSORMIL. 
Nigeria.
Objective Activity Expected output
1. Improve Production of breeders' and foundation Breeders' and foundation seed
seed seeds. satisfactorily produced.
production. Creation of village committees for seed Seed banks and management
management. committees established.
Creation of seed bank. Farmers trained.
Training of farmers in seed production Fact-sheets produced.
techniques and on-farm conservation; Improved varieties made
Development of training material on
seed production technology.
Demonstration trials.
Participatory on -farm and on-station
breeding.
available to farmers.
2. Improve Assessment of cultural practices. Production systems
millet- and Test of promising technologies characterized.
sorghum - Production of mineral and organic Integrated soil-water
based manure through composting management defined.
cropping Test of PNT based fertilizer (mineral Striga control methods tested
systems. and organic) under cereal/legume crop and adopted.
rotation. Loss because of insect pests
On-farm test of agronomic control of reduced.
Striga. IPM methods tested and
On-farm test of IPM techniques. adopted.
Technology transfer using modeling and Adoption of improved varieties
GIS systems. increased.
Use of pheromones against millet stem Production increased by 15-20%,
borer. production cost reduced
Impact assessments. Food self-sufficiency and income
increased.
3. Diversify Testing of threshing and hulling Threshing and hulling equipment
millet and equipments. available.
sorghum Transfer of processing techniques in Millet- and sorghum-based
utilization. rural areas. products available in the market.
Promoting millet-and sorghum-based Rural women's income increased.
products. Women's drudgery decreased.
Physical and chemical characterization Sorghum and millet available for
of millet and sorghum varieties. different end-uses.
Promoting millet and sorghum Cattle and poultry feed
utilization in animal nutrition. improved.
Mali
Partners:
Sites:
Farmers, DNAMR, Voisins Mondiaux, World Vision, Care Mali, SG
2000, Winrock International, IER, ICRISAT, CRU, ROCAFREMI,
ROCARS, INTSORMIL, private sector, Universities.
Koulikoro, Mopti regions.
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Mali
Partenaires:
Sites:
Paysans, DNAMR, Voisins Momdiaux, Vision Mondiale, Care-Mali, 
SG 2000, Winrock Int, IER, ICRISAT, CRU, ROCAFREMI, ROCARS, 
INTSORMIL, Secteur 
zone centre Koulikoro, 
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Objective Activity Expected output
1. Help farmers Identify partners, including NGOs Partners and roles identified.
develop a and farmers' associations, extension Seed production sites and
sustainable seed services. seed growers identified.
system. Identify seed production sites and Workshops and training of
seed growers. farmers held.
Participatory planning and training Good quality seed available.
workshop. Production and marketing
Help seed growers multiply good
quality seed.
Identify constraints to input supply
and seed marketing.
constraints identified.
2. Assist farmers On -farm tests and surveys. On-farm and demonstration
identify and adopt Develop improved millet- and trials conducted.
IPM, production sorghum-based food technologies. Improved food technologies
technologies, and available.
varieties.
Niger
Partners:
Sites:
INRAN, ICRISAT, CRU, ROCAFREMI, ROCARS, INTSORMIL,
DFPy FEMJES, Waibi, PSSA, Vision Mondiale, PSN, ONAHA,
PDRM, Care-Niger, Private sector.
Tillabery, Tahoua, and Maradi regions.
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Niger
Partenaires:
Sites:
INRAN, ICRISAT, CRU, ROCAFREMI, ROCARS, INTSORMIL, 
DFPV, FEMJES, Waibi, PSSA, Vision Mondiale, PSN, ONAHA, 
PDRM, Care-Niger, Secteur 
zone Tillabery, Tahoua, Maradi. 
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List of Participants/Liste des Participants 
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